Abstract
introduction
Stress is part of the physiological nature of the human being and is associated with the individual's adaptive capacity in the face of a relevant event or situation 1 . However, when stress becomes intense or persistent, exceeding the individual's physical, cognitive and emotional capacity to cope with the stressful situations, it will generate a disorganizing effect in the organism and can lead to a pathological condition 2 . The temporomandibular joint dysfunction syndrome (TMD) 3 is a term used to characterize a group of diseases that affect the masticatory muscles, the temporomandibular joint (TMJ) and adjacent structures 4 . TMD patients evidence symptoms ranging from discomfort, such as cracking joint, muscle tenderness and limited mouth opening 5 , to profoundly disabling symptoms, such as orofacial pain and difficulties in the masticatory function 4 . Also, otologic symptoms are noted, such as tinnitus, otalgia, dizziness/vertigo, hearing fullness, hypoacusis and hyperacusis 6 . All these factors interfere in the daily social and work activities of the individual, as well as in their emotional and physical health 7 . The scientific literature points to work as a vital source of stress 1, 8 , where there is a theoretical distinction about stress acting, or being perceived as a positive source of motivation (eustress), when some individuals experience feelings of self-confidence, optimism, robustness to overcome challenges 9 . Conversely, Rossi et al. 9 denominate as distress the one related to the perceived stimuli as "negative stress", associated with the prevailing sensation of frustration, excess of fatigue and feeling unable to control situations or facts, causing physical and emotional imbalances. This paper is in the field of Occupational Health, with due connotation in Brazil, which can be understood as "a body of interdisciplinary -technical, social, human -and interinstitutional theoretical practices, developed by different actors located in different and informed social places from a common perspective". 10 It addresses the individual and organizational aspects of work-related stressors, sources of distress, because of their association with reduced quality of life and higher costs for individuals, organizations and society 11, 12 . In this context, some studies have exposed the situation of vulnerability, which generates a high degree of stress, in which Brazilian public security staff work, and also drawn the attention to the need for studies and actions that contribute to changing this situation 1, [13] [14] [15] .
Considering that stress is directly related to TMD 3, 16 and that the police officers' work process generates stress 15 , this study aimed to investigate whether the stress found in the activities of Brazilian police workers may be related to the development of TMD, a disease commonly associated with stressful conditions.
Methods
This is a qualitative, exploratory and descriptive study developed through an integrative review of the literature on stress, TMD and activities of police workers. The research was guided by the following questions: What sources of stress are related to the activities performed by police workers? What is the importance of stress in the etiology of TMD?
The scientific production was retrieved from the Latin American and Caribbean Literature in Health Sciences (Lilacs), Scientific Electronic Library Online (SciELO), Medical Literature Analysis and Retrieval System online (Medline) and the Virtual Library in Health of the Ministry of Health (BVS/MS). Considering that the subject, particularly TMD, is less explored in public health, course completion papers (dissertation and monographies), available in Google Scholar, that were pertinent and could support the questions raised by the study were also used.
In order to retrieve the information, we used terms that are controlled and indexed in Descriptors in Health Sciences (DeCS), and their combinations in the Portuguese and English languages: "occupational stress", "temporomandibular joint syndrome", "police", "etiology" and "risk". Boolean operators (AND, OR, NOT) were used in the combination of descriptors to increase sensitivity (retrieval of studies aligned with the research questions) and avoid studies addressing TMD therapeutic procedures.
Inclusion criteria were applied as follows: publication between 2005-2014, full-text papers published in Portuguese and English. Also, in order to be eligible, studies should address TMD issues and the occupation/activity of Brazilian police officers; and, raise discussion or information that would fit the guiding questions of this study. We chose studies with Brazilian police officers since the authors assume that the reality of public security in Brazil may be different from that in other countries.
For purposes of critical analysis, the selected papers were organized into three categories: (1) sources of occupational stress in police workers; (II) stress as an etiological or risk factor for the development of TMD, regardless of the professional category; and (III) stress as a risk factor for the development of TMD in a study population of police workers.
The synthesis of the scientific production and critical analysis of the contributions on the subject were used to describe and correlate the data to investigate the relationship between the police activity's stress and the risk of TMD occurrence in this population. Although the focus of the study is the Brazilian police, works from other countries were used in the discussion to expand the analysis of the findings. Table 1 shows the synthesis of the scientific production retrieved, according to the databases, and used according to the inclusion criteria. The final sample consisted of 26 materials, between papers and final works of postgraduate studies (dissertation and monography).
results
Of the total of 383 jobs recovered, only 26 were classified in the categories analyzed. The boxes shown next summarize the main findings of the research, by author, year, documentary type, type of study, the primary objective of the work and the main factors found on stress, TMD and police.
Chart 1 shows the synthesis of the primary sources of occupational stress in the Brazilian police officers, as pointed out by the scientific production. In this category of analysis, eleven work works were used, which mainly address stress in public security workers.
As can be verified in the studies, police activity carries several stressors, namely: pressure, responsibility, work overload, inefficient work infrastructure, personal and third-party life risk, authoritarian environment, centralized decisions, besides dissatisfaction with the profession due to low salaries and non-recognition of their work 1, 14, 17, 18 . Souza and Minayo 19 highlighted the increased victimization of public security workers.
Among the elements that generate stress, organizational and operational issues of work are cited as damaging to police welfare 14, 20, 21 . Likewise, police officers understand that society and government do not recognize the work performed by the service of public safety, which according to them leads to the devaluation of the profession, and in turn generates stress 17, 18, 21 . Some police officers carry out another professional activity in their spare time, which translates into little time available to rest and have an adequate diet 14, 22 . Studies have shown a high level of stress among policewomen, caused by discrimination, the working woman's workload and the physiological and psychological features of women who, as the authors would have it, make them more susceptible to stress 13 . However, despite being unhealthy and risky, police activity has few alternatives to ease the stress it generates 15 . Chart 2 shows the synthesis for category (II), consisted of 11 papers (10 papers and 01 monography) that address stress as an etiological or risk factor for the development of TMD, regardless of the professional category.
TMD is a syndrome whose carriers may range from simple discomfort 5 to painful and sometimes disabling symptoms. Among the etiological and risk factors for TMD is stress, and there is proper documentation of the relationship between the development of the syndrome and the presence of stress 3, 16, [24] [25] [26] [27] . There are citations of bruxism, a sign of stress, as a risk factor for TMD 24, 28 . TMD adversely affects the quality of life, health and work of those who suffer from the disease because of the pain it causes 5, 7, 29, 30 and is a disease more commonly found in women 27 . Psychosocial factors may make pain caused by TMD 7 a chronic one. In Chart 3, referring to category III, four papers and one dissertation were included, totaling five studies that explain stress or its manifestations as a risk factor for TMD in police officers. Only jobs in which the study population consisted of military police officers were found. However, it should be noted that both activities carried out by military police and those carried out by civilian police have similarities and peculiarities.
Among the studies on TMD on police officers found by this study, some had a dental focus 23, 31 , but all the studies were unanimous in pointing out the professional category investigated as being very likely to develop chronic diseases and disorders such as TMD, due to the very high level of stress inherent to the profession 23, [31] [32] [33] [34] . Studies with police with TMD correlated the symptomatology of the syndrome with biopsychosocial symptoms, such as stress, sleep disorders, pain and smoking 33, 34 , as well as with parafunctional habits.
Discussion
The production of knowledge is a fundamental element for promoting health and improving the quality of life. In the face of the still incipient number of national and international publications on TMD in police officers, this work shows the need to develop research that provides information that increases the knowledge about the relationship between police activity and the development of the syndrome to analyze and intervene in the factors involved in the problem. 
Factors generating occupational stress in police workers
Exposure to stressful working conditions can have a direct influence on the individual's physical and emotional health. Occupational stress is established when the job requirements do not correspond to the worker's skills, resources or needs 8 . Oliveira and Bardagi's study 1 reported psychological symptoms and, to a lesser degree, physical symptoms in military police officers diagnosed with stress, which, according to the authors, may be related to insecurity with the professional career that, in turn, results from a context of vulnerability in which military activity is inserted. In Italy, a study found an association between organizational issues of police work and emotional exhaustion/cynicism among workers, as well as between operational issues and psychosomatic symptoms 35 . The environment, pressure and police work discipline mechanisms can hinder the relationship between colleagues and bosses, becoming agents of stress 17, [20] [21] [22] . Factors triggering stress in Brazilian police officers are also cited by police officers from Italy 35 , India 36 , Malaysia 37 , Australia 38 and the United States 39 , corroborating studies indicating that due to direct and constant contact with danger and violence, as well as by the in situations of conflict and tension, the police officers are the workers with the highest level of exposure to stress 20, 21, 23 , regardless of their country of residence. However, the number of police officers killed in Brazil is significantly higher when compared to developed and non-violent countries ( suggests a situation of vulnerability, generating a high degree of stress for Brazilian workers in this professional category. Table 2 shows that, in 2015, deaths of police officers on duty in Brazil accounted for 0.03% of the total number of police workers, triple the percentage of deaths in the United States (0.01%) and 30 times that of the United Kingdom (0.001%) [40] [41] [42] . It should be emphasized that in Brazil there is an aggravation of the number of police officers (civil and military) who are homicide victims outside working hours, and the conditioning facChart 3. Stress as a risk factor for the development of TMD in a study population of police workers. tor is the profession-related aspects. Data from the Brazilian Yearbook of Public Safety (2016) 40 reveal that such workers are killed almost three times more while off-duty (73.79%) than while on duty (26.21%), and that Brazilian police officers' deaths were 113% those of American police officers while on duty, between 2009 and 2015 40 . The strategies used by police officers to cope with stress include symptom management (self-control, family support, leisure, exercise, support in religion and positive attitude), avoidance (separating social life from work or isolating oneself), efficient behaviors at work (assuming, organizing and distributing tasks, solving problems without delay, seeking information and doing the best they can) 17, 20 . Absenteeism can also represent a strategy for coping with stress at work, with leave meaning a "day of mental health" or a change in the stressful routine 39 . According to Minayo et al. 22 , as a result of aging, police officers accumulate effects associated with work stress, such as inadequate behavior, alcoholism, uncontrolled gambling, aggressive behavior, increased exposure to accidents, anxiety, insomnia, emotional outbursts and various types of chronic pain. This result shows the importance of the fight against stress to avoid the risk of increasing damages to the quality of life and health of police workers.
Author
For the improvement of pain symptoms and discomfort, Campi et al. 7 reported a positive approach to adopting approaches based on the biopsychosocial model of pain, through the application of educational methods and self-care in TMD.
Dåderman and Colli 43 have recommended a greater focus of salutogenesis in research on workplaces with a high level of occupational stress since the enhanced forces opposing the disease stimulus could prevent the sickness of workers undergoing this type of condition.
Stress as an etiological or risk factor for the development of temporomandibular joint dysfunction syndrome
TMD is a multifactorial etiology syndrome, and stress is pointed as one of these factors. Studies have found a direct relationship between stress and TMD 3, 16, 27 since the syndrome is closely related to stressors such as depression, sleep disorder, psychiatric problems 27 and anxiety 16, 26 . In fact, the influence of stress does not occur only on the appearance of the disease, but also its progression and treatment 44 . In this context, the assessment of TMD patients must consider the influence of psychological factors 45 . However, it is not a matter of fact that the mere presence of stress can sufficient to generate the occurrence of TMD. Studies indicate that, usually, a single factor alone is not sufficient to establish a TMD condition, but that the association between factors may converge to the development of some signs or symptoms of the syndrome 7, 25, 27, 46 . Therefore, stress associated with intrinsic etiological (pathologies, bad joint formations, bad muscular formations) or extrinsic (occlusal problems, mechanical trauma, orthodontic treatments, accidents) factors can generate a functional imbalance in the biodynamics of TMJ and leave the individual predisposed to the onset of TMD 3, 46 . There is controversy over the role of dental malocclusion 47, 48 and orthodontic treatment [49] [50] [51] in the development of TMD. Thus, it may be appropriate to suggest that the development of future research on the relationship between stress and TMD should exclude from its study population those individuals who may have orthognathic issues or who have undergone orthodontic treatment.
It should be noted that TMD compromises the quality of life and general health of the individuals affected by the problem 5, 7, 29 , although many are not aware of the presence of the disease and the existence of treatment 32 . Thus, the individual patient must be evaluated and treated by a suggested multidisciplinary that consists of dental surgeons, psychologists, speech therapists, physiotherapists and neurologists, so as not to fragment health actions, due to the anatomical and functional complexity of the stomatognathic system (consisting of bone structures, temporomandibular joint, ligaments and masticatory muscles, glands and nerve and lymphatic vascular systems, as well as teeth and their structures) that, although with characteristics of its own, can influence and is influenced by the nervous, digestive, respiratory, circulatory and endocrine systems, for example 52 . According to the proposal of Kuroiwa et al. 30 , providing comprehensive actions and better treatment to the individuals would improve their quality of life.
Stress as a risk factor for the development of temporomandibular joint dysfunction syndrome in police workers
Parafunctional habits such as bruxism (teeth grinding or tightening) 24, 26 and nail gnawing 25 , whose contributing factor to their etiology is stress, are risk factors for the development of TMD, as shown in studies with police officers conducted by Carvalho et al. 33 and Cavalcanti et al.
32
. Research by Graciola and Silveira 34 found that the military police profession is related to the higher prevalence of TMD and a higher level of stress, and that there is a positive correlation between these events. A study by Faria 31 found a high incidence of TMD in the group of participating military police, especially in women. In Turkey, police were part of a study on the prevalence of TMD symptoms, in which the stress of the profession was cited as responsible for the high frequency of symptoms evidenced by this professional category 53 . Caria et al. 23 pointed out that, because they are exposed to very high levels of stress, police workers are part of the professional category most likely to develop chronic diseases and disorders such as TMD.
Oliveira and Bardagi 1 highlighted the importance of attention and emotional control in the performance of police activity, requirements corroborated by Minayo et al. 22 when pointing out the police officer's concern to be always alert. Hilgenberg 6 mentions the incidence of dizziness/ vertigo in patients with TMD, a condition that, according to Hueb and Feliciano 54 , destabilizes the posture and position of the individual affected by the problem. Therefore, it is possible to assume that TMD patients may have difficulty concentrating and making decisions, as well as suffering from physical balance and spatial disorientation disorders, conditions that would pose a significant danger to the life of the police workers during the exercise of their profession and to the population to whom they must protect.
Final considerations
Several sources of stress related to police activities were identified. These sources range from those directly involved in police work, such as the risk of death, pressure and responsibility inherent to the work, to those linked to the corporation's infrastructure, such as overloading and accumulation of tasks due to insufficient staffing and work organization, as well as inadequate facilities, equipment and systems made available for the implementation of the service.
This study could observe that stress exerts influence both in the development of TMD and in the aggravation of its symptoms, but that stress alone is not enough to generate alterations in the health of individuals. The onset of the syndrome depends on the association with other factors such as the individual's emotional capacity to deal with stressors, the accumulation of stressors or the inclination to develop specific pathologies.
Since there is a relationship between stress and development of TMD, and also the presence of several stressors in the police work, we can suppose that there is a relationship between stress in these activities and the risk of police workers developing TMD.
The TMD theme in police workers does not have scientific literature that can contribute significantly to the mitigation of the problem. Thus, we suggest developing specific studies on the subject, favoring the triangulation of methods (qualitative and quantitative approaches) 55 , and the use of different techniques for data collection and analysis, including diagnostic data (physical and imaging tests).
In the quantitative approach, we consider that research on the relationship between occupational stress (organizational and individual stressors) and TMD in police workers can use, for example, a control group, and should exclude from their study population individuals who may have orthognathic problems or are submitted to orthodontic treatment, among others. As an example of qualitative approach techniques, we suggest the (coupled or not) use of individual interviews and mutual interactions (focus group technique) to understand the contexts and the apprehension of feelings towards a specific phenomenon, theme or environment.
Based on the review, the compromised quality of life and general health status of individu-als with TMD are underscored. We argue that studies on the subject, even if they do not allow a cause-and-effect relationship between the variables studied, may contribute to the non-fragmentation of health actions directed at this pathology, particularly concerning the anatomical and functional complexity and possible emotional damage involved.
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